The use of tobacco plants by humans returns for about 18,000 years ago. Tobacco leaves have been used for practical and medicinal purposes.\[[@ref1]\] Evidence from the early 20^th^ century pointed to the possible correlation between human smoking habits and death rates from lung cancer.\[[@ref2]\] Cigarette smoking is responsible for six of the eight leading causes of death globally.\[[@ref3]\] It has been estimated that about 15.8% of deaths in men and 3.3% of deaths in women in Asia were attributable to cigarette smoking.\[[@ref4][@ref5]\] Cigarettes are responsible for one in every four deaths in the United States.\[[@ref6]\] Currently, the smokers have global average of about 50% of the young men and 10% of the young women.\[[@ref7]\] For these reasons, stakeholders and consumers have sought for innovative tobacco and nicotine products enabled consumers to have a choice of less risky alternatives to the conventional cigarettes.\[[@ref8][@ref9]\] Until 2004, a device termed by the World Health Organization\[[@ref3]\] as electronic nicotine delivery systems or electronic cigarettes (e-cigarettes) was invented.\[[@ref6]\] E-cigarette founded to mimic the appearance and feeling associated with the use of regular cigarette in addition to providing a smoke-free vapor.\[[@ref10]\] In the US, e-cigarette has been licensed as a tobacco product rather than a therapeutic product.\[[@ref11]\] E-cigarettes have increasingly gained popularity across the world.\[[@ref12][@ref13]\] Studies have shown that there is a high proportion of smokers who have tried e-cigarette during 6 months before quitting smoking.\[[@ref14][@ref15][@ref16]\] Furthermore, about 16 million children aged 17 or under have easy access to e-cigarettes in the US.\[[@ref17]\] Considering the global popularity of using e-cigarette as a smoking cessation aid, there is a justification in interest to collect more information about their use and experimentation to help in making informed decisions on its use within this context.\[[@ref10][@ref18][@ref19]\] In addition to other several factors including increased awareness of health risks, restrictions on public smoking, and increased tax on cigarettes, e-cigarette contributed to the reduction of the proportion of smokers by 1.2% of the total number of adult smokers that estimated by 19% of the population in Japan.\[[@ref20][@ref21]\] Despite the doubtful advantages of e-cigarette, the overall impact on population health and their harm reduction is still unclear.\[[@ref22]\] However, there are increasing concerns about the potential for e-cigarettes to act as a "gateway" to cigarette smoking.\[[@ref23][@ref24][@ref25][@ref26][@ref27]\] Recently, published data from the Centers for Disease Control pointed to the increase in the number of calls to poison centers involving e-cigarette liquids containing nicotine. Furthermore, about half (51.1%) of the reported poison cases involved were young children under age of five.\[[@ref28]\] Saffari *et al*. reported that a particular brand of e-cigarette contains more than ten times the level of carcinogens contained in one regular cigarette.\[[@ref29]\] Although exposure to e-cigarette\'s aerosol results in biological effects, the direct long-term effects on human health and environment are currently unknown.\[[@ref22][@ref30]\] However, different harm effects including cancers and upper respiratory tract irritation,\[[@ref31][@ref32]\] mouth and throat irritation, cough, nausea, and vomiting, and major injuries and illness such as explosions and fires were reported.\[[@ref27]\] In contrast, a "risk assessment" of e-cigarette use in print by a pro -- e-cigarette advocacy group, concluded that "neither inhalational exposure to vapor from e-liquids nor cigarette smoke analysis posed a condition of 'significant risk' of harm to human health."\[[@ref33]\] Despite the second-hand smoke safety claims, e-cigarettes still emit troublesome levels of toxic metals such as chromium and nickel.\[[@ref29]\] Unlike the US legislation, health officials around the world have reacted to e-cigarettes with more strict product regulations, in most cases without rigorous research to support their claims; it remains difficult for governments and health policy makers to enact evidence-based product restrictions and regulations.\[[@ref34]\] Due to the uncertainty about the efficacy and safety of e-cigarettes for smoking cessation, studies including large, generalizable, and randomized controlled trials are encouraged. To the best of our knowledge, no studies have been carried out purposively to examine the factors associated with use of e-cigarettes among Malaysian populations. This study has been conducted to report the prevalence of current e-cigarette use and also aimed to identify the sociodemographic factors, the motivators, attitudes, and perception that are associated with e-cigarette use among adults in Malaysia.

Methodology {#sec1-2}
===========

Study design, sampling, and settings {#sec2-1}
------------------------------------

The study was conducted over 2 months from October 2013 to December 2013. It was a cross-sectional study using a new validated, self-administered questionnaire. The sampling frame was general public living in Kuantan, Pahang, Malaysia. Automated software program was used for sample size calculation. To minimize erroneous results and increase the study reliability, \~6% of the estimated sample was collected. The target sample size was thus calculated to be 400 members of the general population of Kuantan, Malaysia.

The initial draft of the study questionnaire was constructed and developed using information from other previous studies about e-cigarette smoking in particular and water-pipe smoking in general.\[[@ref10][@ref21][@ref35]\] However, the final questionnaire was six pages in length and consisted of 55 items classified into the following areas:

The first part consisted of 22 items which covered the demographic characteristics of the participants (age, gender, educational qualification and employment status,...etc.,) and other issues related to using of e-cigarette. The last 13 items of this part aimed to identify the factors that might induce and motivate the participants to use e-cigarette. These questions were either multiple-choice or consisted of filling the blanks.

The second part of the survey consisted of 10 items exploring the participant\'s familiarity with e-cigarette. The first 7 items were constructed as a series of statements, and the participants were asked to indicate their agreement or disagreement using a 5-point Likert scale format ("likely," "neutral," and "unlikely"). The remaining questions (*n* = 3) were looking for the health effects, additive effects and nicotine contents of e-cigarette. These questions were dichotomous questions (yes/no).

The third part of the survey consisted of 10-items, which explored the perception of the participants toward e-cigarette. These questions also used a 3-point Likert scale.

Face and content validation of the survey questionnaire {#sec2-2}
-------------------------------------------------------

The questionnaire was tested for its face and content validity. Comments from experts working in the area of nicotine studies from Kulliyyah of Pharmacy, International Islamic University Malaysia (IIUM), were sought. Their comments were taken into consideration in the final draft of the questionnaire. The first draft of the questionnaire has been constructed in English. A standard "forward-backward" procedure was used to translate the survey questionnaire into Malay. Before the survey, the questionnaire was piloted with a convenient sample of twenty residents who were excluded from the main study. The reliability of the questionnaire was assessed using Cronbach\'s coefficient alpha. The internal consistency for the overall instrument was 0.871.

Ethical approval and data analysis {#sec2-3}
----------------------------------

The study protocol was approved by the Pharmacy Practice Department, Kulliyyah of Pharmacy, IIUM, Malaysia. Anonymity and confidentiality were ensured. Consent for participation was implied by the completion and return of the survey instrument.

All the data obtained from the questionnaire were entered into the SPSS version 17.0 software package (SPSS Inc., Chicago, IL, USA) for analysis. The mean (+ Standard deviation) was calculated for continuous variables such as age. The frequencies were measured for categorical variables. Any associations/differences between groups were examined by the Chi-square or Fisher exact tests as appropriate for categorical variables. Data, which emerged from domains using a Likert scale as a measurement, were analyzed statistically as nonparametric data.

Results {#sec1-3}
=======

Over 2 months of the study period, a total of 400 self-completed surveys were distributed among general public in Kuantan in public places such as mosques and shopping malls, with 282 completed surveys (response rate was 70.5%) and five incomplete surveys. The total number of the usable responses was 277 (69.2%). The study findings revealed that the majority of the respondents were male (57.7%), Malay (83.8%), Muslims (83.8%), singles (69%), and employed (75.8%). The mean age of participants was 26.9 ± 9.8 years. Slightly more than half of the participants (*n* = 143, 51.6%) are currently studying or have graduated from university or college \[[Table 1](#T1){ref-type="table"}\].

###### 

Sociodemographic characteristics of the study participants (*n*=277)

![](JPBS-8-240-g001)

Prevalence and factors contribute to electronic cigarette smoking among general public {#sec2-4}
--------------------------------------------------------------------------------------

The current study assessed the general public views and familiarity toward e-cigarettes among Kuantan population. The prevalence of smoking habit among study subjects was (*n* = 83, 29.9%). However, 2.8% of the respondents smoke either e-cigarette only or regular cigarettes. The vast majority of respondents were current nonsmokers (*n* = 194, 70%). In response to the question whether the respondents have tried e-cigarette previously, about one-third of the respondents (*n* = 72, 26%) have stated that they had used e-cigarette before.

The study results showed that there is a very strong statistical significance association (*P* \< 0.001) between gender of respondents and experience using of e-cigarettes. The vast majority of e-cigarette experimenters were male (*n* = 66, 91.7%). There is a no statistical significant relationship between the race (*P* = 0.188), age (*P* = 0.169), job status (*P* = 0.157), religion (*P* = 0.104), nationality (*P* = 0.547), and marital status (*P* = 0.547) of the respondents and smoking e-cigarette. However, slightly more than half (*n* = 46, 52.7%) of the participants who have ever tried e-cigarette were \< 25 years old \[[Table 2](#T2){ref-type="table"}\].

###### 

Respondents' sociodemographic data with regard to the smoking type and experience of e-cigarette (*n*=277)

![](JPBS-8-240-g002)

Aiming to identify the most common motivator to trying e-cigarette among study participants, the study results showed that friends of the participants are the major (*n* = 48, 17.3%) motivators to try e-cigarette. With regard to the current e-cigarette users and despite the low prevalence of e-cigarette users among the study population, the majority of currently e-cigarette users prefer to use e-cigarette at restaurants or cafes (*n* = 6, 75%). About 37.5% of them (*n* = 3) usually share e-cigarette with others. One-fourth (*n* = 2, 25%) of the subjects who are currently users often smoke e-cigarette weekly while the majority (*n* = 6, 75%) smoke e-cigarette on a daily basis. The vast majority of current e-cigarette smokers (*n* = 5, 62.5%) claimed that e-cigarette helps them to relieve tension and stress. Surprisingly, almost all participants (*n* = 7, 87.5%) do not smoke e-cigarette for pleasure and happiness. However, 37.5% of the current smokers are motivated to use e-cigarette because of curiosity.

Desiring to explore the study population familiarity with e-cigarette, all the participants were asked to answer the items of this domain. Despite the low prevalence of e-cigarette usage among the study population, the vast majority of the subjects (*n* = 216, 78%) stated that they are familiar with e-cigarette. However, about one-quarter of them (*n* = 72, 26%) have tried e-cigarette at least once in their life span. There is a strong statistically significant association in response to the previous question which about familiarity and trying e-cigarette (*P* = 0.001). There is a strong statistical association of being familiar and experimentation of e-cigarette (*P* = 0.004). However, about one-third of the current smokers (*n* = 74, 34.3%) stated that they are familiar with e-cigarette. In addition, about one-third of those who smoke regular cigarette only (*n* = 65, 31.1%) reported that they are familiar with e-cigarette. There is no statistical association between familiarity with e-cigarette and age (*P* = 0.142), religion (*P* = 0.010), job status (*P* = 0.090), and marital status (*P* = 0.090). The vast majority of the respondents who admitted their familiarity with the e-cigarettes, friends, and media (e.g., TV. and internet...etc.,) were the main source of knowledge (*n* = 187, 86.6%).

Aiming to assess the susceptibility of study population to e-cigarette in future, study participants were asked the following question: "In future, do you intend to use e-cigarette?" The majority (*n* = 225, 81.2%) of the respondents were unlikely unsusceptible to use e-cigarettes in the future.

With regard to the previous experience of using e-cigarette, statistically significant difference between prior using and susceptibility to e-cigarette in future has been observed (*P* = 0.001). The susceptibility to e-cigarette in the future was very low among those who never tried e-cigarette in the past (*n* = 175, 85.4%), where only 2 (1%) of them were answered in affirmative to the asked question.

Familiarity about electronic cigarettes {#sec2-5}
---------------------------------------

Slightly more than half of the respondents (*n* = 151, 54.5%) believed that e-cigarette does not cause lung cancer while some (*n* = 136, 49.1%) claimed that e-cigarette causes damage to the respiratory system. High proportional of respondents (*n* = 100, 36.1%) thinks that e-cigarette may transmit hepatitis infection. About one-third (*n* = 103, 37.1%) of participants claimed that e-cigarette may cause gastritis. Slightly less than half of respondents (*n* = 129, 46.6%) unlikely think that e-cigarette cause heart disease. When asked about the link between e-cigarette and the development of throat or pharyngeal cancer, 108 (42.6%) agreed with this while 103 (37%) were not sure.

About one-fourth of subjects (*n* = 72, 26%) thought that e-cigarette is more harmful than normal cigarettes while others (*n* = 124, 44.8%) thought that e-cigarette has the same harmful effects of normal cigarettes. Regarding nicotine contents in e-cigarette in comparison with normal cigarettes, about half of respondents (*n* = 129, 46.6%) claimed that normal cigarettes contain nicotine more than e-cigarettes. [Table 3](#T3){ref-type="table"} shows the knowledge/familiarity status and experience of using e-cigarette among the study subjects.

###### 

Familiarity with e-cigarette among those who tried e-cigarette (*n*=277)

![](JPBS-8-240-g003)

Perceptions of electronic cigarette smoking {#sec2-6}
-------------------------------------------

About more than one-third (*n* = 103, 37.2%) of subjects disagreed that e-cigarette is acceptable by the society compared to normal cigarettes, and with the same percentage of respondents were neutral. The study findings showed that there is no statistically significant relationship between trying and seeing of e-cigarettes socially acceptable (*P* = 0.115). High percentage of respondents (*n* = 113, 40.8%) agreed that e-cigarette is more economical compared to normal cigarettes. Statistically significant relation between trying and seeing e-cigarette is more economical than normal cigarette has been observed (*P* \< 0.001). However, about 50% of the current e-cigarette users stated that they spent \< 30 Malaysian Ringgits (how much in US\$??) per week on e-cigarettes, and only about one-quarter (25%) of them spent more than 100 Malaysian Ringgits (1USD = 3.15 RM).

About half of respondents (*n* = 38, 52.8%) who tried e-cigarette previously agreed that e-cigarette is more economical than regular cigarette. The study results showed that there is a significant association between trying and seeing e-cigarette as more enjoyable than normal cigarette. As a result of a variety of flavors, high percentage of participants who tried e-cigarette in the past (*n* = 48, 66.7%) believed that e-cigarette is more pleasant than regular ones. Only minority of the respondents (*n* = 42, 15.2%) agreed that e-cigarette relieved stress and tension. There is a statistically significant association between trying and perceiving e-cigarette smoking to relieve stress and tension (*P* = 0.028). Only few numbers of respondents (*n* = 13, 18.1%) who tried e-cigarette in the past agree in the affirmative. Slightly more than one-third of respondents who have tried e-cigarette (*n* = 26, 36.1%) claimed that e-cigarette is more harmful to health than normal cigarette. In addition, there is no significant difference between those who have experienced e-cigarette and the belief that e-cigarette will not affect health compared to normal cigarette (*P* = 0.153).

A relative statistically significant relationship between the experience of e-cigarette and the concept that e-cigarette is safe compared to conventional cigarette (*P* = 0.037) was demonstrated. Slightly less than half of respondents (*n* = 92, 44.9%) who never tried e-cigarette disagreed with the statement that e-cigarette is safer than normal cigarette. About half of respondents (*n* = 134, 48.4%) agreed that e-cigarette shows innovation of creative people in daily life. However, more than half of those who tried e-cigarette in the past (*n* = 45, 62.5%) agreed with the previously mentioned statement. The study results showed that there is a relatively statistically significant association between trying e-cigarette and speculating that e-cigarette usage will be popular in Malaysia (*P* = 0.044).

Regarding the safety of e-cigarette in comparison to normal cigarettes, about one-fifth of the whole study respondents (*n* = 60, 21.7%) agreed that e-cigarette is safer. Surprisingly, the majority of respondents (*n* = 174, 62.8%) believed that their parents would not allow them to use of e-cigarette at home, unlike regular cigarette. However, majority of the respondents who have tried e-cigarette (40%) were neutral on whether the e-cigarette will gain more popularity among Malaysian population while only (27.1%) of them agreed with that statement. In addition, the vast majority of respondents (*n* = 225, 81.2%) claimed that they will not use e-cigarette in the future. [Table 4](#T4){ref-type="table"} shows respondents' perception toward e-cigarettes.

###### 

Respondents' perception toward e-cigarettes (*n*=277)
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Discussion {#sec1-4}
==========

E-cigarettes were developed to curtail the harmful effects of conventional cigarettes and on the other hand, may serve as a trigger for young people. Results of the current work showed that the prevalence of smoking among Malaysian study population was found to be 29.9%, and the majority were young adult men with an overall prevalence of 23.1% increase of what was reported in the tobacco adult survey in 2011.\[[@ref36]\] The proportion of smokers reporting that they have tried e-cigarettes was found to be 26% comparably higher than those reported in Great Britain (15%), Australia (20%), and China (2%). Study findings indicated that there was a rising in the level of the awareness among study population (78%) comparing with the findings that reported by Gravely *et al*., which is only 19%.\[[@ref37]\] These findings are high compared with other countries in the Asian Pacific region such as Republic of Korea (2010, 79%), Australia (2013, 66%), and China (2009, 31%).\[[@ref37]\] These may be attributed to the massive increase in the e-cigarette trading among Malaysian population. This reflected increase in e-cigarette awareness in Malaysia may serve as an initiation path to smoking as proposed in other studies.\[[@ref14][@ref24][@ref25][@ref26]\] The study results showed that there is no association between sociodemographic characteristics of the participants and trial of e-cigarette. The findings revealed a strong association between e-cigarette and gender (*P* \< 0.001), with more than half of the study population, were males. Gender differences in terms of usage and trial were observed, with males are more likely to have tried or be using cigarettes than females. This finding is consistent with the data reported previously from Poland.\[[@ref35]\]

Concerning questions about psychosocial factors that may motivate an individual to try e-cigarette smoking, our findings revealed that 17% of the study participants were motivated to try by their friends and about one-third of the study participants reported that they were motivated by curiosity while majority (*n* = 6, 75%) of cigarette smokers were motivated by family members. This is in agreement with the previous findings that individuals who had a parent or partner who smoked were more likely to use e-cigarettes and other tobacco products than those with no smoking person in their family or a close relationship.\[[@ref38]\] In addition, it was revealed from our study that daily use of e-cigarette relieves feelings of stress and tension among the respondents. This may be attributed to the rewarding effect of nicotine from the e-cigarette. This is in contrary to previous work reported that tobacco e-cigarette use does not alleviate stress but actually increases its need to use cigarettes to relieve feeling of stress.\[[@ref2]\]

In our study, the vast majority of respondents (78%) reported that they are familiar with e-cigarette through friends and social media (86.6%). These results were comparably higher than the US reported data on adult population that awareness rate was 57.9% and only 6.2% of them have had ever-use of e-cigarette.\[[@ref39]\] These results suggest the possibility of harnessing this media in promotional activities. In order to reduce tobacco smoking in general, and stop using the electronic cigarette. The current finding showed a significant difference between prior usage and susceptibility to e-cigarette in future (*P* = 0.001). In a recent study, Kim *et al*. reported that 66% of the respondents opinionated that e-cigarette promotions and advertising adverts through television and radio made them likely to try an e-cigarette in future.\[[@ref39]\]

In our study, majority of the respondents believed that e-cigarette causes lung cancer (54.5%) and damages respiratory system (49.1%). Although the long term effects of using e-cigarette is not yet well proven, the majority of the study respondents believed that e-cigarette vaping causes lung cancer and damages respiratory system (54.4% and 49.1 %, respectively). Further rigorous and well-designed studies are needed to elucidate the potential health consequences of e-cigarettes.

Most of the respondents cited economic advantage of e-cigarette over conventional cigarette as a perceived benefits motivated them to try it for the 1^st^ time (*P* \< 0.001) and more societal acceptance as another perceived benefit (*P* = 0.115), similar finding were reported by Etter *et al*.\[[@ref8]\] This may be related to common advertisements for e-cigarette that claims they are more cost-effective, less health risks, less prohibitions, and more socially acceptable compared with traditional cigarettes.\[[@ref6]\] In addition, general public always are curious to test a new technology and the emergence of e-cigarette technology phenomenon took tobacco control community by surprise. It is notable that Malaysian clients showed their curiosity to encourage e-cigarette as an innovation of creativity in modern life (*P* = 0.003).

In terms of safety, only 22% of the respondents considered that e-cigarette is safer than conventional cigarettes, whereas nearly 46% disagreed that are much safer than normal cigarette. However, e-cigarette has been penetrating market rapidly despite many unanswered questions about their safety, and many of the findings from the studies assessing the various e-cigarette products have not given enough evidence to support the claims that all these products were safe and effective as nicotine delivery devices.\[[@ref10][@ref40][@ref41]\] On the other hand, more than 80% of the study clients claimed their strong aversion to use e-cigarettes in future.

Although study users' comments were mixed, many were concerned about the safety and health effects of e-cigarettes, and this question remains unanswered and this calls for more studies to investigate these aspects. E-cigarette is currently manufactured by many small companies and questioned whether these manufacturers maintain same rigorous standards as apply to all pharmaceutical products. The legal status is unclear in many countries and difficult to quantify the balance between these complex regulations and protecting consumers. Tobacco smoking itself has given enormous burden of diseases and deaths; therefore, there is an urgent need for research to produce evidence on the safety of e-cigarettes and its impact on public health.

Limitations and strengths {#sec2-7}
-------------------------

Needless to say, our study has important methodological limitations resulting from the fact that difficulty of sampling a large population size due to technical and logistical concerns. The present study is among the first to investigate the e-cigarette social profile in Kuantan, Malaysia; however, these findings should be interpreted with some caution.

Therefore, the findings may not be extrapolated to the other general public in other states in the country. However, the study findings do provide insight into aspects that should be further investigated as a part of a larger study in the future. Our team plans to extend the current findings to include a larger sample size that represents different geographical areas of Malaysia. Thus, it will represent the Malaysia population in a well-formed design. Finally, our results alert the health care providers and policy makers to be aware of the e-cigarette problem within the Malaysian society with tailoring appropriate intervention programs at the national level.

Conclusion {#sec1-5}
==========

The current study has generated important data about the characteristics and attitudes of general public in Malaysia regarding e-cigarette use. Notably, e-cigarette awareness and use were evident among our sample population. Ongoing surveillance and monitoring of awareness and use of e-cigarettes in Malaysia could help inform tobacco control policies and public health interventions, especially educational programs among vulnerable teenagers. E-cigarette consciousness and use were evident in our sample; however, there is a need to correct misconception and myths related to using e-cigarette among Malaysian general population. Continuing shadowing and observing of awareness and use of e-cigarettes in Malaysia could help inform tobacco control policies and public health interventions. Future studies should be carried out to observe the use of e-cigarettes among current smokers and curiosity among nonsmokers and reverting former smokers.
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